
From: "Powell, Greg" </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE;GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=08E47C9BF41B4B16BDA2A12417E29DE9-POWELL,GREG>

To: Way
Steven;Towle
Michael

CC:
Date: 12/10/2014 5:31:37 AM
Subject: FW: Bakken Presentation
Attachments: Bakken Oil Spill Response NWAC.pptx

You guys see this?
 
From: Franklin, Richard
Sent: Wednesday, December 03, 2014 5:23 PM
To: Liverman, Earl; Weigel, Greg; Stroud, Fred; Powell, Greg
Subject: Bakken Presentation
 
Hi Guys.  As promised, I’ve attached the Bakken presentation that I created for the recent Region 10 RRT/NWAC meeting in Boise, and for other workshops we’ve
conducted.  As part of the presentation, I utilized data from a Bakken Unit train we sampled here, so we could have an idea of what’s coming to Oregon thru Idaho and
Washington. The data is cited and used in the presentation.
 
Take a look.  I’m sure it could be better, but I think it’s a good start.  Also, you’ll notice a NORM module is in the presentation, which seems out of sync with the subject. 
The reason it’s in there, is because I wanted to inform and address the concern (from some media reports), that the Bakken was “radioactive!!!” and had NORM in it –
which by the way is bogus.  We ran several rad survey instruments on the samples and found no levels of radiation above background.  I also wanted to address H&S
gaps that the railroads are NOT addressing, hence the H2S refresher and air monitoring topics addressing H2S and Benzene.
 
I also have a 2 hour presentation covering basics of crude oil. 
 
Richard Franklin
Federal On-Scene Coordinator
U.S. EPA Region 10
Oregon Operation Office
805 SW Broadway, Suite 500
Portland, OR 97205
 
Office: (503) 326-2917
Cell:     (503) 475-4178
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Objectives

With eye towards oil spill response, objective is to discuss:



Refresher on Basics of Crude Oil

Terminology

Characteristics, fate & transport of crude 

Bakken crude oil characteristics

Safety

Spill response considerations





RF (insert from previous slide notes):  

Purpose: 

To provide an overview of production and basic production vocabulary. The equipment mentioned in the presentation can be of different sizes and shapes than shown in the pictures.



RF: Not important to be an expert, and this course will not make you one.  Is an exposure to the process, nomenclature, parts, which you should know if you’re going to represent the agency well.



Rfefresher - Basics of Crude Oil

Crude Oil…naturally occurring

Very complex mixture of thousands of chemical compounds

Crudes and their chemical composition can vary tremendously

From different producing regions

Possible even within a particular formation – true also for Bakken

DOT UN1267, CASRN 8002-05-9









Basics of Crude Oil
Chemistry

Hydrocarbons are most abundant compounds in crude oil

Average crude oil contains

84% Carbon

14% Hydrogen

1 – 3% Sulfur

1% Nitrogen, 

1% Oxygen

Trace Metals and salts

V, Ni, Fe, Al, Na, Ca, Cu, U





Basics of Crude Oil 
Chemistry - Non-hydrocarbon Constituents

Sulfur Compounds 

Very important non-hydrocarbon compounds

Hydrogen sulfide, mercaptans, sulfonic acids

Nitrogen Compounds

Present in all crude oils

Pyridines, quinolines, pyrroles, etc.

Oxygen compounds (found in distillation fractions)

Organic acids, alcohols, ketones, esters, phenols





Basics of Crude Oil 
Sour Oil Potential

As an oilfield ages, changes in a producing formation can cause crudes to sour (increasing sulfur and H2S content over time)



Fracturing, subsurface migration and infiltration of saltwater, and bacterial action can cause an oil or gas field to sour



Published report (SPE) of souring of oil from reservoirs in the Bakken formation have been observed in the field





Souring of Bakken from Society of Petroleum Engineers (2011) paper.
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Basics of Crude Oil 
Sour Oil Potential

Although current Bakken crudes are sweet, potential exists for some with higher levels of H2S

Recent occurrence (May 2013) of sour Bakken found in one tank at Enbridge Pipeline’s Berthold Station rail facility  (Ward County, ND)

1200 ppm

Source unclear

Some new wells in Bakken have shown sulfur content

Could be due to blending of other Non-Bakken sources of ND crude oil (Spearfish, Madison, Red River fm’s)





Souring of Bakken from Society of Petroleum Engineers (2011) paper.
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Basics of Crude Oil
Terminology

API Gravity – a specific scale, created by API, for measuring the relative density of petroleum liquids, expressed in degrees.

API Gravity = (141.5/Sp. Gr at 60° F) – 131.5



Rule of Thumb

Higher API Gravity = lighter the crude, less viscous, more light ends

Light Crudes   > 33° API

Heavy Crudes < 28° API





Basics of Crude Oil

Examples of 40+ Different grades of Crude flowing thru the U.S.



Type		API	S%		Type		API	S%

Bakken	42.5	0.142		WTI		40	0.33

W.T. Sour	33.5	1.78		Bacquero	22.8	1.95

Dom. Sweet	40.0	0.420		Basra		33.5	2.10

ANS  		31.4	0.96		Kirkuk  	33.7	2.14

Bonny Light	35.2	.01750	Brent		38.0	0.3760

Maya		22.5	2.95		Mesa		30.3	0.980

Isthmus	32.5	1.320		Velma		26.4

Rata		24.2	4.000		Cusian	29.4	0.2950

ABH		27.4	2.700		Olmeca	38.3	0.950





- Table taken from U.S EPA Inland Oil Spill Course

- Bakken data from sample collected from CPBR April 2014 

WTI data from Hydrocarbon Processing, 09/01/13

ANS data from Exxon/Mobil data for ANS.

Blending: Crude oil terminals often blend different grades of crude to achieve spec’s needed by different refineries. The resulting crude may have different API Gravity and sulfur content
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Basics of Crude Oil 
Terminology

Light Crudes – lower densities, lower viscosities, have more “light ends”, such as gasoline, naptha, and kerosine fractions



Heavy Crudes – higher densities, more viscous, have more heavy ends such as asphaltenes, usually rich in aromatics



Sweet, Sour Crudes: refer to amount of sulfur present

Sweet < 0.5% sulfur 

Sour  >  0.5% sulfur, Safety Issues (H2S)







Sour oil defined broadly in literature at < 0.5% sulfur; API defines it as < 1.0%
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NORM

What is it?

Naturally occurring radioactive material occurring in earths crust, i.e., geologic formations, rocks and minerals, oil & gas formations

Oil & Gas production sites



More common elements

Uranium

Thorium

Radium – 226Ra, 228Ra most common in oilfield

Radon

Potassium
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Reference: USGS Fact Sheet FS–142–99, September 1999



NORM
continued

Oilfield NORM

Widespread - highest along Gulf Coast, N. TX

Lowest in CA, N. KS, WY, CO, 

Key components 226Ra, 228Ra, 226Ra prevalent 

Scale deposits inside wellheads, tubing, flowlines, treatment vessels, oil and water storage tanks.

Sludge deposits in oilfield tanks, pits

Soil around spill sites











NORM
continued

Oil & Gas production processes mobilize NORM in produced water (salt water/brines)

NORM insoluble in fresh water, needs highly saline water

Parent U and Th compounds insoluble

Radium and its daughter products are somewhat soluble, may mobilize when brought to surface

P and T changes of fluids change solubility of NORM, which co-precipitates onto walls of piping, wellheads,  & equipment with barium, strontium, calcium sulfates, in tank sludge with silicates and carbonates





NORM
continued

Emits gamma, alpha

Alpha biggest problem

Procedures to detect

Radiation meter (Ludlum 19, etc.) for possible presence, 1st order of magnitude “look see”

Specific scintillators, survey instruments

Sample analysis for Ra 226, Ra 228, Total Activity





Basics of Crude Oil
Terminology

What does this mean for Oil Spill Response?



Speaking with same knowledge of terminology

The industry speaks in terms of barrels

Barrel vs Gallons: 1 bbl = 42 gal

Different types of crudes have differing fate and transport when spilled

Heavy vs light, API Gravity, Pour Point, etc.

Types of crudes important for Health & Safety, e.g., Sour oil will have H2S present

Air monitoring at spill





  Temperature above which an oil will 
    flow

  If ambient temperature is above the 
   pour point the oil will behave as a
   liquid

  If ambient temperature is below the
   pour point the oil will behave as a
   semi-solid

Oil Properties:  Pour Point

(will it be a liquid, or not)
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Pour point is another important property.





Nigerian Crude stranded in Mississippi River. semi-solid during cool nights, liquid in warmer temperatures during day
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Example from the Westchester spill of a Nigerian crude oil in the Mississippi River that had a “low” pour point of 45°F. At nighttime, temperatures went below the pour point and the stranded  oil “solidified.” During the day, however, when the air temperatures warmed, the oil was a liquid.



Oil Properties: Viscosity

  Measure of a fluid’s resistance 
    to flow and spread

  Temperature dependent

 Decreases with increasing temperature

  Increases as oil weathers

  Affects oil behavior:  spreading,    
    dispersion, emulsification

  Affects response options
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Viscosity is a key property in terms of oil behavior and effectiveness of different response options. Viscous oils are difficult to pump in particular, requiring special pumping systems.



Viscosity

	Liquid			Viscosity (cSt)

	Water				1

	Bakken				6.5

	Kerosene				10

	SAE 10 motor oil		100

	Glycerin or castor oil		1,000

	Corn syrup			10,000

	Molasses				100,000

	Peanut butter			1,000,000
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Viscosities of common materials for comparison.  Bakken is noted at 6.505 cSt at 77° F, and 4.669 cST at 104 F°





Athos I spill of heavy Venezuelan crude with viscosity = >50,000 cSt at ambient water temperature (cold honey)
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Example from the Athos I oil spill in the Delaware River November 2004. The heavy Venezuela crude had a viscosity = >50,000 cSt at ambient water temperature (cold honey). The oil initially floated, but where it stranded on a sand flat, it mixed with sand and then became heavier than water and moved along the bottom with the riverine currents.





Aliceville Alabama Derailment and Bakken Spill 
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Example from the Athos I oil spill in the Delaware River November 2004. The heavy Venezuela crude had a viscosity = >50,000 cSt at ambient water temperature (cold honey). The oil initially floated, but where it stranded on a sand flat, it mixed with sand and then became heavier than water and moved along the bottom with the riverine currents.





Weathering (dynamics)
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The main weathering processes for oil released to the environment.



Evaporation



Transfer from the liquid to the vapor phase

Can be the most significant “loss” mechanism early in a spill

Small impact on density

Significant impact on viscosity

Function of: oil type, environmental factors

Crude oil - up to 25% loss in 24 hours

Gasoline - up to 50% loss in 10 minutes

No. 6 fuel oil – up to 5-10% loss in 40 hours
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Evaporation is probably one of the processes that we are best at estimating.



Dispersion

Other major removal mechanism

Decreases as viscosity increases

Droplets 50-70 microns in diameter are not likely to resurface due to turbulence
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Dispersion in lakes and other large water bodies is caused by wave action. In rivers, dispersion is caused by helical flow in rivers



Dissolution

Closely related to dispersion as dissolution occurs from the oil droplets

Similar time scales as dispersion

Less than 0.1% (very heavy oil) to 2% (gasoline) of the spilled oil volume actually dissolves into the water column
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Dissolution is usually a minor weathering process, because those fractions that dissolve often are the most volatile and so they evaporate.



Emulsification

NSOs play a role in forming “stable” emulsions (mousse)

Oil sometimes must weather before forming a “stable” emulsion

Emulsion can be 70-90% water

Affects density and viscosity

Even diesels form water-in-oil emulsions (not stable)
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NSO =hydrocarbon compounds that contain nitrogen, sulfur, and oxygen



Sedimentation

Adhesion of oil to solid particles in the water column

Mostly occurs in muddy rivers

Can occur when oil/sand mix in turbulent rivers



	A) 10,000 g/m3

	B) 1000 g/m3	

	C) 100 g/m3

	D) 10 g/m3

	E) 1 g/m3
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Biodegradation

Ultimate fate of most oil spilled into the environment

Controlled by:

Presence of HC degraders

Nutrients

Oxygen

Temperature

Oil composition

Bioavailability







Oil Types

Group 1 	Gasoline Products

Group 2 	Diesel-like Products/Light Crude
		Oils

Group 3 	Medium Crude Oils/Intermediate
		Products

Group 4 	Heavy Crude Oils/Residual 
		Products

Group 5 	Non-floating Oils
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Group 2 Oils:  Diesel-like Products and Light Crude Oils

West Texas Intermediate crude

Bakken crude

No. 2 fuel oil

Diesel fuel

Home heating oil

Jet fuels

Kerosene







30





Group 2 Oil:  Diesel-like Products and Light Crude Oils

Moderately volatile

Refined products can evaporate – little to no residue

Crude oils do have considerable remaining oil and residue after evaporation 

Low to moderate viscosity; spreads rapidly into thin slicks

Specific gravity 0.80-0.85; API gravity 33-45°

Floats on water
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Group 2 Oils:  Diesel-like Products and Light Crude Oils

Crude oils can form stable emulsions

Weathered/mousse



Tend to penetrate substrates; fresh spills are adhesive

Will penetrate and stain rock surfaces such as  sandstone, limestone, vegetation, etc.



Moderate to high acute toxicity to biota; product-specific toxicity is related to type and amount of aromatic hydrocarbons
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Light Crude Oil Spill, Sabine River, Texas
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Diesel spill from Barge on the Monongahela River in 2008.



Diesel Spill from Sunken Barge: Monongahela River, 2008
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Diesel spill from Barge on the Monongahela River in 2008.



Diesel Spill in a stream
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Diesel spill from an underground tank spill on Adak Island, AK in January 2010. Note the thin sheens.





Diesel



10 knots

70°F

500 bbls

ADIOS2 Model
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This slide is for demonstration purposes.  A new Bakken ADIOS2 slide will replace this one soon.  ADIOS2 output for a spill of 500 bbls of diesel, wind speed of 10 knots, and water temperature of 70*F. Important to point out that diesel is not removed by evaporation (max about 40%); however, because diesel has a very low viscosity (very close to water), it is readily dispersed into the water column. So, diesel spills do not persist for very long on the water surface, not because they evaporate, but because they are dispersed naturally.





Bakken Crude oil, Lynchburg River Derailment, fire, spill
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Example from the Athos I oil spill in the Delaware River November 2004. The heavy Venezuela crude had a viscosity = >50,000 cSt at ambient water temperature (cold honey). The oil initially floated, but where it stranded on a sand flat, it mixed with sand and then became heavier than water and moved along the bottom with the riverine currents.





Bakken Crude oil sheen on, Lynchburg River Derailment
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Light crude in slow moving, flooded river (Farmland Verdigris River spill) 





Approx 36° API Gravity. Compare to Bakken at 38° to 42° API Gravity
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Bakken Formation Crude Oil











Properties & Response Considerations

Properties

Recent sample taken, analyzed by EPA

Spill Response



Cenovus MSDS





Bakken Crude Oil Properties
Range of Properties

Very light crude – Class 2 Oil 

same oil class as Diesel, #1 Fuel Oil



API gravity 36- 44

Oregon sample = 42.5 API



Benzene content in liquid < 0.5% by weight

Oregon sample = 0.14%, or 1,400 ppm

Gasoline = 49,000 ppm,  diesel = 1,380 ppm

 

Benzene content in air

Oregon sample = 0.25 ppm 









Bakken Crude Oil Properties
Component Comparison with Fuels

		SVOCS		Napthalene		340		ppm		 20,000		ppm		/		/		/		/

				2-Methylnapthalene		860		ppm		/		/		/		/		/		/

				Phenanthrane		150		ppm		/		/		/		/		/		/

				1-Methylnapthalene		630		ppm		/		/		/		/		/		/

		VOCS		Benzene		1,400		ppm		 49,000		ppm		/		/		1,380		ppm

				Toluene		3,100		ppm		250,000		ppm		/		/		2,860		ppm

				Ethylbenzene		740		ppm		30,000		ppm		/		/		1,120		ppm

				m,p-Xylene		3,600		ppm		/		/		/		/		4,290		ppm

				o-Xylene		1,200		ppm		/		/		/		/		/		/

				1,3,5-Trimethylbenzene		870		ppm		/		/		/		/		/		/

				1,2,4-Trimethylbenzene		2,700		ppm		/		/		/		/		/		/

				Isopropylbenzene		200		ppm		/		/		/		/		/		/

				n-Butylbenzene		170		ppm		/		/		/		/		/		/

				Napthalene		275		ppm		/		/		/		/		/		/



				Oil Type		Bakken Crude				Gasoline*				Diesel*				WTI Crude*		

																				







*Data on gasoline, Diesel, WTI Crude compiled from multiple sources
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Bakken Crude Oil Properties
Range of Properties

Sulfur content generally ranges from 0.17- 0.20%

Bakken is a “Sweet” crude, very low sulfur

Recent sample very low = 0.142%

Reports of some sour recent shipments due to crude blending at source oilfield



Hydrogen Sulfide (H2S) content < 1.0 ppm

Recent sample < 1.0 ppm



Pour Point

Recent sample = -32.8° F (in most all situations in Pacific NW - a liquid)





Bakken Crude Oil Properties

Sp. gr. of Bakken is 0.7 – 0.8, Floats on water

Sp. gr. - weight of oil/ weight of “pure” water

 10 °API = 1.00 s.g. of pure water at 60°F

Recent sample = 0.8134



Vapor Density  2.5 – 5.0, heavier than air

Vapors can hug ground and travel to an ignition source



Vapor Pressure moderate, mmHg 280 – 360 @ 60 F

Water 12.5 mmHg @ 60 F

Gasoline 400 mmHg @ 60 F









Bakken Crude Oil Properties
Gases

Light crudes tend to have higher concentrations of light ends (i.e., methane, ethane, propane, butanes and pentanes).

The presence of increasing amounts of dissolved gases and other light ends increases the crude oil’s vapor pressure, lowering its flashpoint and lowering its initial boiling point.

Bakken is a light crude

Comparison of assay data (1400 samples) on Bakken crude oil with data from non-Bakken crude oils indicates that Bakken crude oil is within the norm with respect to the hazard characteristics of a light crude oil.

From AFPM May 2014 Paper





Cited from AFPM M 2014 paper, “A Survey of Bakken Crude Oil Characteristics Assembled

For the U.S. Department of Transportation”
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Bakken Crude Oil Properties
Gases

    Gas Conc   Liquid v/v%  	Gas Conc	  Liquid v/v%



     	AFPM Assay	             EPA Recent Sample

     Methane (C1)    <0.01	   	   Methane	  <0.01

     Ethane (C2)	  0.05	  	   Ethane	    0.14

     Propane (C3)      0.80	   	   Propane	    0.94

     Iso-Butane (iC4)  0.46	 	   Iso-Butane   0.44

     N- Butane (nC4)  2.36	  	   N- Butane	    2.17

     Total Gas	  3.67	 	   Total Gas	    3.69

* EPA continuing to assess gas content





Cited from AFPM M 2014 paper, “A Survey of Bakken Crude Oil Characteristics Assembled

For the U.S. Department of Transportation”
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Properties & Response Considerations

Properties

Safety

Spill Response







Bakken Crude Oil Properties
Flammability

NFPA Flammability = 3-4

Recent sample = 3

Sensitive to static discharge

Explosive Limits variable:

LEL  0.4%

UEL 15.0%

Recent sample LEL  0.1%

Recent sample UEL 4.5%

Flash point   - 40° to 212° F

- 74° to 122° F (AFPM data)

Recent sample < 74° F

Auto-ignition Temp > 500° F







Flash-Point data – Continental Resources MSDS 2013, Cenovus MSDS 2013

Flammability, Enbridge MSDS, various literature searches
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Spill Response Considerations
Safety

PPE

Often Level D in spill to waterway, but be prepared for upgrade pending air monitoring

Air monitoring - spill

O2

Explosive Levels – LEL/UEL

H2S

Benzene

Organic vapors (VOCs)





Spill Response Considerations
Safety

Air monitoring - fire

O2

CO

Explosive Levels – LEL/UEL

H2S

Benzene

Organic vapors (VOCs)

Sulfur and Nitrogen Oxides

Particulates - smoke





Spill Response Considerations
Safety Equipment

For Spill

4 or 5 gas monitor with O2, LEL, H2S

PID/FID for VOCs (FIDs may be more sensitive)

Chemical-specific monitors for benzene

Colorimetric tubes

PID with benzene tube, e.g. ultrarae

Additionally, for fire

Particulate monitors (e.g., Dataram) for Polynuclear Aromatic Hydrocarbons (PAHs), sampling 

Monitors or sampling equipment for particulates (smoke) 





Exposure Guidelines

		Component		ACGIH		NIOSH		OSHA

		Petroleum
(8002-05-9)		Not established		CEIL: 1800 mg/m3
TWA: 350 mg/m3
		Not established

		Hydrogen sulfide
(7783-06-4)
[Oregon <1]		TWA: 1 ppm
STEL: 5 ppm		CEIL: 10 ppm		CEIL: 20 ppm

		Benzene
(71-43-2)
[Oregon 0.25 ppm]		TWA: 0.5 ppm
STEL: 2.5 ppm		TWA: 0.1 ppm
STEL: 1 ppm		TWA: 1 ppm
STEL: 5 ppm

		Ethylbenzene
(100-41-4)		TWA: 20 ppm		TWA: 100 ppm
STEL: 125 ppm		TWA: 100 ppm

		Toluene
(108-88-3)		TWA: 20 ppm		TWA: 100 ppm
STEL: 150 ppm		TWA: 200 ppm
CEIL: 500 ppm
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Health & Safety – H2S
Reminder

Colorless, flammable, toxic gas, rotten egg odor, dangerous due to olfactory fatigue

Heavier than air, soluble in water and oil

Extremely corrosive to metal

Explosive mixture with air between 4.3 and 45.5% by volume concentration. Auto ignition at 500°F

Odor threshold 0.13 ppm

Permissible Exposure Limit (PEL), Time-Weighted Average (TWA)/Threshold Limit Values (TLV) 10 ppm
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Health & Safety – H2S
(Continued) 

Olfactory fatigue is the temporary, normal inability to distinguish a particular odor after a prolonged exposure to that airborne compound. After leaving the area of high odor, the sensitivity is restored with time

100 ppm, IDLH – Olfactory fatigue in 3-5 minutes; altered respiration, coughing, drowsiness

200 ppm – Olfactory fatigue shortly, sting eyes and throat, death after 1-2 hours exposure

500 ppm – Dizziness, sting eyes, throat, self rescue impossible, loss of muscle control

1000 ppm – Unconscious at once, death within minutes
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Safety - What about NORM in Bakken?

Do we expect NORM in the Bakken oil trains, in levels we should be worried about???



NO. Remember, it precipitates out onto piping, tanks, sludges at oil production sites. Would be in soils from spills, produced water tanks at site after separation from oil.

What about the water? Almost no water in railcars at receiving Oregon terminal.  NORM unlikely here.



Recent EPA sample = NO detectable NORM. Levels of radiation at background (<10 R/h) and well below typical state action level (TX and LA at 50R/h)
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Reference: USGS Fact Sheet FS–142–99, September 1999



Properties & Response Considerations

Properties

Safety

Spill Response







Crude Oil Response Considerations
Behavior in River

Floats

In faster water will flow in middle of fast river

When slowing, will go to bank in curve

Stranding on & adhering  to shorelines 

  Entrainment

  Binding with sediment

  Dissolution

Weathering, mousse development









Crude Oil Response Considerations
Behavior in River





Coffeyville Resources Verdigris River spill





Spill Response Considerations Evaporation



Key factor for light crudes, especially Bakken

Can be the most significant “loss” mechanism early in a spill

Small impact on density

Significant impact on viscosity

Function of: oil type, environmental factors

Crude oil - up to 25% loss in 24 hours

Gasoline - up to 50% loss in 10 minutes

No. 6 fuel oil – 5-10% loss in 40 hours
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Evaporation is probably one of the processes that we are best at estimating.



Oil Spill Response Techniques

Physical Measures to be deployed –Stop it, Boom it, Suck it up if possible

Boom it (mechanical and sorbent boom)

Put in underflow and/or weir dams

Flushing, soil washing (water, leaf blowers)

Sorbent material (pads, pompoms, etc.)

Suck it up – Vacuum Trucks

Dispose of it correctly

Soil and vegetation excavation, bioremediation





Oil Spill Response Techniques
Booming - Collection vs Deflection

EPA’s experience to date with light crude spills in inland waterways (decades), recent Bakken spills

No inherent problems in oil collection due to flammability

Use typical booming and recovery techniques, including collection

Ultimately, will be determined by site-specific dynamics, characteristics, weather, water flow (fast/slow), air monitoring results

If high LEL, may consider TGLO’s experience – use series of deflection booms to send oil to a downstream collection point

LEL drops due to natural attenuation and stream dynamics





Oil Spill Response Techniques
Booming - Collection vs Deflection

Fast Water booming

For many areas, streams in NW, will be necessitated

Specialized expertise needed

Big Safety concerns – if you do this wrong, you can get someone injured or drowned

If expertise and equipment not available, let the oil go and we’ll catch it downstream





Spill Response Considerations – Fast Water









Reference: Alaska Clean Seas response manual
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Spill Response Considerations
Fast Water Booming







Spill Response Considerations









Spill Response Considerations





Light Crude Oil Spills, Oklahoma and Texas









Bakken Spill
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Bakken Spill
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Spill Response Considerations



Underflow Dam





Crude oil spill, northern New Mexico.  Considerations here - although a well constructed underflow dam, and nice hay bale catchment for sheen, disposal and safety considerations here should have been considered before emplacement: all the extra hay bales adds unnecessary volume and cost for disposal, and hauling them in/out from left, steep-sided creek (bank out of view) creates safety issues. 
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Spill Response Considerations



Vegetation Removal





Spill Response Basics – Use of Foam

Big question  -  Are you fighting a fire or spill??

Foam for fire…………Maybe

Foam for spill where no explosion/fire threat …..NO

Ditto for all other clean up agents (bugs, etc)

Current experience in derailment to use water to cool adjacent cars, let others burn out.



When is it appropriate to use them, e.g. foam, dispersants?

To fight a fire, suppress explosive vapors, or other situation where there is threat to public health and safety



When is it not appropriate to use them?

When cleaning up a spill 







Spill Response Considerations

May be best to remediate, in part, naturally

Cleanup trade offs with safety, environmental damage, destruction of the ecosystem

Determined by Unified Command



Endpoints for cleanup

Will be determined by Unified Command, SCAT

Don’t expect to get every molecule of crude cleaned up with physical removal without enormous costs and damage to environment







Spill Response Considerations







Questions?
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